. AFM of cellulose nanocrystals (CNCs). Slight evaporation of the sample was observed after 95 days, as compared to the initial filling levels, which was taken into account when reporting the concentrations in abscissae. 
PHASE DIAGRAM IN THE CAPILLARIES
The at room temperature over such a timescale, we considered the measurement after 4 days as most relevant to the microdroplet studies.
As previously observed by Dong et al. 1 the coexistence regime follows a higher slope at lower concentrations, with a transition around 9.7 wt% in our case, and related to the change of pH and ionic strength as the sample concentration varies.
PITCH MEASUREMENTS IN THE CAPILLARIES
The cholesteric pitch in the glass capillaries was determined using both polarized optical microscopy and laser diffraction, as described below. Laser diffraction. The formula displayed in Figure S14 was used for the average optical index, ñ, calculated as the average of the effective optical indices given by Bruggeman modeling (described below). In this geometry, the diffracted peaks are observed in transmission, allowing higher diffraction orders to be observed for larger pitches (see Figure   S15 ) and improve the pitch measurement. The diffracted light is mainly linearly polarized along the helix axis of the diffracting domains. This contrasts with the case of smaller pitches comparable with the wavelength of visible light. In the latter case, the first order diffraction is observed in reflection. At the limit of normal incidence, the diffracted light is bound in wavelengths (photonic band-gap) and is fully circularly polarized, with no existence of higher order diffraction peaks as long as the cholesteric helix profile remains sinusoidal.
2
Pitch variation along the vertical dimension of a capillary
The strong agreement between the two techniques confirms the validity of the observation conditions, in contrast to other pitch measurements available in the literature. Moreover, it allows detecting slight change of the pitch value from the bottom to the top of the capillaries, as reported in Figure S16 , where measurements were performed at regular intervals. To our knowledge, this is the first clear observation of vertical pitch gradients in the anisotropic phase. Local size fractionation, salting-out gradients, or building-up of hydrostatic pressure in the lower levels of the anisotropic phase could explain this variation. Given this variation, we attributed to each prepared sample the average pitch of each series, as reported in Figure 3 in the manuscript, and we displayed as error bars the minimum and maximum of the locally measured values.
The change of pitch with concentration in a capillary
The pitch values in the capillaries initially follow a power law of ∝ , as expected from
Straley modeling of chiral non-flexible rods, 3 though a slight change occurs around 9.7 wt% where the power law gets closer to ~ / , as expected from Odijk modeling of semi-flexible chiral polymers. 4 Such a small change in the power law is also visible in other CNC studies reported so far.
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TRENDS IN THE EVOLUTION PITCH DIAGRAM Comparison of microdroplets of different size with a low starting concentration
Microdroplets of different size (~140 and ~50 µm) both with a low starting concentration of 7.3 wt% were prepared and their change in pitch upon concentration compared in Figure S9 .
In both cases the cholesteric domains form a spherical shell and consequentially the trend in the pitch measurements overlaps reasonably well, following a power law from ~ to ~ / . This indicates there is negligible dependence on the size of the droplets on the pitch measurement.
Comparison between microdroplets at a high starting concentration with the capillary.
Microdroplets of large size (~140 µm) were prepared from a higher starting concentration ([CNC] = 10.9 wt%) and the measured pitch is reported together with the capillary series in Figure S10 . The concentration dependence of the pitch in both cases overlap, with a change of power law (matching previous reports), [5] [6] [7] initially closer to ~ and then to ~ / .
Importantly, both these droplets and the capillaries display a polydomain structure, which reduces topological constraint on the pitch relaxation (i.e. the local nematic director on each end of a large cholesteric domain has to rotate fast to accommodate for the creation of more cholesteric bands). This polydomain structure can explain the small discrepancy noted in Figure 3 of the manuscript, where geometrically-confined self-assembly into a large monodomain cholesteric shell (~140 µm, [CNC] = 7.3 wt%) leads to long-range constraints on pitch relaxation. It is interesting to note that the trend in pitch in the measured droplets switches to ~ / at a threshold concentration at a value similar to cg observed in Figure 3 of the manuscript.
THE RATE OF WATER LOSS FROM SHRINKING DROPLETS
The aqueous microdroplets are submerged beneath a thin layer of hexadecane oil, and consequentially water loss from the droplets to the air is dependent upon diffusion through this barrier. The rate of water loss was found to be most dependent on two parameters that dominated over any variation in the droplets themselves: (i) the thickness of the oil barrier and
(ii) the amount of surfactant present within the oil. The first factor is readily apparent when a large number of droplets are dispersed across a single large oil droplet, with those near the edge shrinking in a matter of minutes compared to hours for those nearer the center. The second factor is attributed to the surfactant acting as a micellar carrier for lost water; if the surfactant is diluted it was observed that the rate of water loss could be massively retarded.
To overcome these factors, a constant surfactant concentration of 2.0 wt% Span 80 was used throughout experiments and microdroplets near the edge of the macro-scale oil droplet (where complete loss of water in under an hour prevents radial ordering occurring prior to kinetic arrest) were discounted from all studies.
For the droplets reported in the manuscript, we observed a linear decrease in the droplet diameter, typically in the range of 10 -20 μm.h -1 for the large droplets and increasing to 25
μm.h -1 for the small droplets used for SEM. The droplet shrinkage upon removal of water from the surface can be modeled by the following differential equation:
where V and S represent the volume and the surface of the droplet respectively, and is the diffusion rate through the interface (in m.s -1 , i.e. homogeneous to a diffusion coefficient divided by an interface thickness).
After explicating the radius R of the droplet, the equation simplifies to:
= − leading to a linear radius dependency = 0 − as shown on Figure S18 , from which we extract = 1.66 10 m.s -1 .
From that we can evaluate the strain (ε) experienced by the assembly of the colloidal particles upon drying ⁄ = Ln( ⁄ at = 0 = −2.6 10 s -1 and crossed cg at = 9000s = −3.3 10 s -1 .
MODELING OF THE OPTICAL BEHAVIOR OF CHOLESTERIC DROPLETS
In order to confirm the formation of a uniform radial chiral nematic phase inside the microdroplets, the polarized microscopy images of our droplets were compared with those obtained from numerical simulations, following a method well established in the literature. [8] [9] [10] These were produced assuming a director field of spherical components , , = 0, cos + , sin + , 2 where p is the helix pitch, as described in the Frank-Pryce model.
11
The liquid crystal phase is described as an effective birefringent medium with the optical axis parallel to the local nematic axis. The effective medium refractive indices and local birefringence are obtained from those of cellulose nanocrystals (n∥ = 1.6180, n⊥ = 1.5436) 12 and water (nw = 1.33), 13 
